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Littoral Combat FNC

AGENDA

Welcome – Mr. Barry Blumenthal

ONR and Future Naval Capability Overview – Mr. Tom O’Leary

Wargame Results – Mr. Dwight Lyons (CNA)

BAA Process – Mr. Barry Blumenthal
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ONR Mission

 To provide the scientific and technological base 
that maintains and expands the technological 
superiority of the Navy and Marine Corps forces 
at reduced cost.
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Concepts:Toward the Naval Services-After Next
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Future Naval Capabilities

• What are Future Naval Capabilities (FNCs)?
─ A process to align and partner the Requirements, 

Acquisition and S&T communities to focus S&T 
investments to deliver and transition priority Naval 
capabilities within the FYDP
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Why FNC Programs ?
• Under Secretary of Defense for Acquisition, Technology & Logistics 
“Directs” Reduction in Acquisition Time 
• Naval S&T is actively engaged to enable the rapid transition of mature 
technologies to product developers.
• Future Naval Capabilities solve the existing S&T acquisition “Valley of 
Death” by partnering with Acquisition Managers.
• Future Naval Capabilities focus S&T funding on transitionable products.
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FNC Spike Characteristics

S&T Investment Response to a DoN Top Priority 
Capability That:

• Provides Significant Technology Options and Operating Concepts for 
the DoN Capability
• Has a Significant Budget
• Has Definite Milestones & Objectives
• Has Concrete Deliverables and a Finite End State
• Executes Well Defined Demonstrations
• Culminates in Firm Transitions

Future 
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Capabilities

Future 
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Capabilities

Enabling
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Enabling
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Supporting Technologies
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Characteristics of a Good FNC Product

• Closes an identified warfighting capability gap

• Is able to be demonstrated and delivered within 
the FNC window of time

• Has a transition commitment 

• Is affordable (cost and opportunity cost)  within a 
capped FNC budget
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LC FNC Interfaces
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Littoral Combat FNC cuts across other FNCs

Littoral Combat is an expansive warfighting problem set
Littoral Combat is not a “Green” only concern

Littoral Combat is a Naval concern - It is where the future fight is



10

LC FNC Goal and EC’s

• Goal:  Support the development of Naval Expeditionary 
Maneuver Warfare via the application of technologies which 
enhance the ability of the Navy-Marine Corps team to achieve 
assured access and sustained operations in the littorals as the 
naval portion of a joint campaign.

• EC #1 - Expeditionary ISR for the Amphibious Force (AF)
• EC #2 –Expeditionary Fires Support for the MAGTF
• EC #3 –MAGTF Maneuver in the Littorals
• EC #4 –Expeditionary Task Force Command & Control in 

the Littorals
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Littoral Combat Gaming and Analysis Effort

• April
– Expeditionary Maneuver War Game (1-4 April) Complete
– Technologists Panel (30 April) Complete

• July/August
– Publish Broad Agency Announcement (BAA) Complete
– Translate Industry/Government Lab White Papers into 

advanced capabilities that can be played in a technology 
insertion game

• September
– Technology Insertion Game (24-26 September)
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Expeditionary Maneuver Wargame
• Purpose – Identify, validate, and prioritize required 

capability shortfalls in order to develop the LC FNC 
S&T investment plan

• Game Design
– SWA Scenario
– 2 Game moves  STOM/SOA
– 4 Breakout groups (C2, ISR, Maneuver, Fires)
– 90 Participants

• Game Results
– 209 Required capability shortfalls identified
– 23 S&T candidates

• C2 – 4
• ISR – 4
• MAN – 9
• Fires – 6

– Game final report to be posted on web at 
http://www.onr.navy.mil/explog/litcom/lc_start.asp

• CNA Analysis in progress
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BAA Focus

• Tactical Command and Control
– BLOS Communications Relay
– Information Management
– Data Flow Optimization

• UAV Sensor Payloads
• Common Relevant Operational Picture 

(CROP) Enhancements
• Netted Fires
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Analysis results

13 Aug 02

Characteristics of Proposed Littoral 
Combat Future Naval Capabilities

Expeditionary Maneuver 
Wargame Results
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Purpose

• Distill results of EMW War Game 
for industry to focus on specific 
areas

• Amplify information in the BAA
– Increase understanding of the BAA 

focus areas
• Provide a range of options to help 

industry decide which technologies 
to propose to LC FNC
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LC FNC enabling capabilities

• Command and Control (C2)
• Intelligence, Surveillance and 

Reconnaissance (ISR)
• Maneuver 
• Fires

BAA focus areas are in C2/ISR arena, to include 
C2/ISR technologies that improve maneuver and fires

Overarching goal is to improve Common Relevant 
Operational Picture (CROP) and tactical commanders’ 
ability to dynamically plan and adaptively execute
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The process
• LC FNC Wargame

– Operational basis
– 18 capabilities, some characteristics

• Technology panel
– Combined technology assessment with 

operational capabilities
– Further refined list, eliminated some capabilities

• IPT approval and guidance
– Capabilities for technology match
– Studies
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The process (cont’d)

• Capability/technology search and analysis 
– Begin with characteristics of operational scenarios
– Derive performance characteristics from 

operational literature search
– Combine with technology feasibility research
– Confirm results with Program Manager 

• Result is “reasonable” expectations for 
performance in BAA focus areas

Feel free to exceed expectations
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BAA focus areas  

1. Tactical Command and Control
BLOS communications relay
Information management
Data flow optimization

2. UAV sensor payloads
3. Common Relevant Operational 

Picture (CROP) enhancements
4. Netted fires
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1. C2: BLOS Comm Relay –
coverage*
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Tactical BLOS Comm Relay 
Aerial relay altitude
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Tactical BLOS Comm Relay 
– linear coverage

0

2000

4000

6000

8000

10000

12000

14000

0

30
0

60
0

90
0

12
00

Distance (nm)

C
ov

er
ag

e 
(s

q.
 n

m
)

“L
ow

”

“H
ig

h”

Assumes 10-nm wide “LOSs”



24

Tactical BLOS Comm Relay

• Must be compatible with existing/ 
planned tactical (Regt and below) 
systems (e.g., JTRS WNW*)

• Must be compatible with 
security/encryption systems

• Must be expeditionary – able to fit 
within constrained lift

• Must be able to be set up/emplaced 
quickly or “on the fly”

* Joint Tactical Radio System Wideband Network Waveform
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Tactical info management: 
Number of users
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Tactical data flow 
Bandwidth by function (per user)

Digital text messages: ~10 kB

Digital imagery: ~ MB

. . . Digital voice: ~ kbps – and improving

PLI ~ 100 B
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Info Mgmt/Data flow 
Bandwidth example

0
100000
200000
300000
400000
500000
600000
700000

10 30 50

Simultaneous coverage (percent)

B
an

d
w

id
th

 (
k

B
) PLI

DigiVox
Text
Imagery

Inf Plat level basis 



28

0
1000
2000
3000
4000
5000
6000
7000

10 30 50

Simultaneous coverage (percent)

B
an

d
w

id
th

 (
k

B
) PLI

DigiVox
Text

Inf Plat level basis 

Info Mgmt/Data flow 
Bandwidth example

(Same graph, w/o “imagery” bars)
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Info Mgmt/Data flow 
considerations
• Information needs at each tactical level

– Wideband between command posts
– Narrowband between combat elements

• Connectivity to transmit the information 
(hierarchical, or web, or ???)

• Terminal display requirements in tactical 
platforms (e.g., AAAV, MV-22, LCAC)

• The tactical environment, e.g.
– Complex terrain
– Cover/protection
– RF penetration
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Summary
• We’re asking for a comm backbone (secure 

mobile network and innovative relays)
• We’re asking you to consider the kinds of 

information needed to support dynamic 
execution and adaptive planning
– Friendly PLI
– Enemy PLI
– Plans and changes (overlays)
– Near-real time ISR feeds

• How much bandwidth needed? = How much 
have you got?

• Tell us what your proposed technology can do
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2. UAV sensor payloads*
Ground forces (from Regt level down to 

individual scout/recon teams) need 
responsive intel inputs to establish and 
maintain SA

Low end
Payloads that can fit on UAVs in the 
current/planned inventory
Day/night, “all weather” sensors 
(assuming UAV can fly)

High end
Payloads that can fit on developmental 
UAVs, particularly small UAVs
Data manipulation/processing to render  
data acquired into tactically usable form 
(from “volumes” into “packages”) and 
transmit over tactical BLOS comm

Ground 
forces

DATA

* Goal: Tactical payloads for locally tasked/controlled UAVs
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Recently developed UAVs below gross 
weight of 50 lbs.

   (lb) (lb) (ft) (h) (nm) (ft) 

Country UAV Designation Development 
Gross 
Wt. 

Payload 
Wt. 

Wing 
Span Endurance

Op 
Radius Ceiling 

         
USA Dragon Eye Underway 4 1 3.75 1 6 1000 
UK MSV-20 Complete 9 1 9.1 0.5 3 2,000 
USA Pointer (FQM-151A) Complete 9.1 2 8 2.2 3 3,000 
USA SLURS Underway 10 2 5 1 5 500 
USA Sender Complete 10 3 4 2 50 5,000 

France Azimut Complete 14 1 11.3 2.5 6 1,000 
USA Javelin Complete 20 3 8 2 1 1,000 

USA 23F Complete 20 6 Rotor = 
5.1 0.5 1 7,500 

China Observer 1 Complete 22 5 8.8 1.2 3 5,000 

UK Nitro Hawk Underway 22 5 Rotor = 
5 0.5 5 1,200 

USA Backpack Underway 25 4 3 1 5 5,000 

France Copter 2 Complete 40 10 Rotor = 
6 2 3 1,600 

USA P-7180 Complete 40 8 8.5 2 5 5,000 
UK CSV-20 Complete 44 8 9.3 2 4 5,000 

Spain ALO Underway 44 13 9.9 2 27 4,900 

USA 60F Complete 40 20 Rotor = 
7.7 0.3 2 7,500 

USA Dragon Warrior Underway 200 25     
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Types of data/telemetry
Low end

Potential sensors/telemetry 
Real time daylight color full motion video
Still photography
Night vision/low light/IR 
GPS positions
Atmospheric measurements (Met data)
Chem/bio-sensing
Laser targeting/designation with 3 km effective range and 10-35 
meters resolution

High end
Threshold requirements plus:

NIIRS 4 image quality*  EO and imagery data 
NIIRS 5 image quality*
Laser designation to 5 km * See next slides
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NIIRS 4 examples

N IIR S  4 [1.2 - 2.5 m  G R D ] 

V is ib le 
N II R S   

R ad ar 
N II R S   

In fr ared  
N II R S   

M u ltisp e ctral 
N I IR S   

Ide nt ify  all l arge figh t ers 
by  type (e .g., F EN C ER , 
F OX B AT , F-15 , F-14 ).  
D ete ct the  p re se nc e o f 
l arge ind iv idua l radar 
a nt ennas  (e.g ., TAL L 
K ING ).  
Ide nt ify , by ge neral t ype , 
t racked  veh ic les , fiel d  
a rtill ery , large ri ve r 
c ross ing  equ ipm en t , 
w heele d  veh icl es when  in  
g roups.  
D ete ct an  open  m i ss il e si lo  
doo r.  
D ete rm ine the  shape  o f t he 
bow  (po in ted  o r 
b l un t/ rounde d) on a  
m e d ium -s ized  s ubm ari ne  
(e .g., R O M EO , H AN , 
T ype  209 , C H AR LIE  11, 
E CH O 11 , V IC TO R 
II/ III).  
Ide nt ify  ind iv idual  trac ks , 
ra il pai rs, con tro l  tower s, 

D is tingu is h  betw een  l arge 
ro t ary -wing  and  m e d ium  
fi xe d -wing  ai rcraft (e .g., 
H ALO  heli cop te r ve rsus  
C R U ST Y tra ns port).  
D ete ct rec en t ca bl e s cars  
be twee n  facil iti es o r 
c om m and  post s.  
D ete ct ind i vi dual veh i cles  
i n a  row at a  known  m oto r 
poo l.  
D is tingu is h  betw een  open  
a nd  c lo se d  sli d ing  roo f 
a reas  on a  sing l e bay  
gara ge  at a m ob ile m is sil e 
ba se.  
Ide nt ify  square  bow s ha pe 
o f R OP U CH A  clas s  
(LS T).  
D ete ct al l rail /road  b ridges . 

Iden ti fy  the wi ng  
con figu rat ion  o f sm a ll 
figh te r aircra ft (e.g ., 
F RO G FO OT , F- 16 , 
F ISH B ED).  
D etec t a s m al l (e.g ., 50  
m et er s qua re) ele ctric al 
tra ns fo rm er yard  i n a n  
u rban  area .  
D etec t large  (e.g ., gre ater 
than  10  m e ter d ia m ete r) 
env ironm e n tal dom e s a t an  
el ectron ic s fa cili ty .  
D etec t ind iv i dua l 
ther m all y a cti ve  veh icl es 
in  garri son .  
D etec t therm ally  ac tive 
S S-25  M S V 's i n ga rrison .  
Iden ti fy  i nd iv idual  clo s ed  
ca rgo  ho ld  ha tches  on  
la rge  m ercha nt  sh i ps. 

De tec t rece nt ly  const ructe d 
we apon  posit ions (e .g. 
tank , art ill ery , sel f-
p ropell ed  gun) ba sed  on  
the p res ence  o f re vetm e n ts, 
berm s , and  g round  s carri ng 
in  veget ated  a reas .  
Di st ingu is h be twe en  tw o-
lane  im proved  and  
un im proved  roads .  
De tec t ind ica tions  o f 
natu ral  su rfac e airs trip  
m ai n tenance  o r 
im provem en ts  (e.g ., 
runway  e x tens ion , g rad ing , 
res u rfa cing , bus h re m oval, 
vegeta tion  c ut ting ).  
De tec t lands lide  o r 
rocks lide l arge enough  to  
obst ruc t a s ing le -l ane road .  
De tec t sm all boa ts (15 -20  
feet  in  leng t h) i n ope n 
wa ter 

 
(NIIRS = National Imagery Interpretation Rating Scale; GRD = Ground Resolved Distance
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N I IR S  5  [ 0 .7 5  -  1 . 2  m  G R D ]  

V i s i b l e  
N I I R S   

R a d a r  
N I I R S   

I n fr a r e d  
N I I R S   

M u l t is p e c t r a l  
N I I R S   

D i s t i n g u i s h  b e t w e e n  a  
M I D A S  a n d  a  C A N D I D  b y  
t h e  p r e s e n c e  o f  re fu e l i n g  
e q u ip m e n t ( e .g . , p e d e s t a l  
a n d  w i n g  p o d ).   
 
I d e n t i f y  r a d a r  a s  v e h i c l e -
m o u n t e d  o r  t r a i l e r -m o u n t e d  
.   
I d e n t i f y , b y  t y p e ,  d e p lo y e d  
t a c t ic a l  S S M  s y s t e m s  (e .g . , 
F R O G , S S - 2 1 , S C U D ) .   
 
D i s t i n g u i s h  b e t w e e n  S S - 2 5  
m o b i l e  m i s s i l e  T E L  a n d  
M i s s i l e  S u p p o r t  V a n s  
( M S V S )  i n  a  k n o w n  
s u p p o r t b a s e , w h e n  n o t  
c o v e r e d  b y  c a m o u f l a g e . 
  
I d e n t i f y  T O P  S T E E R  o r  
T O P  S A I L  a i r  s u rv e il l a n c e  
r a d a r  o n  K I R O V -,  
S O V R E M E N N Y -,  K I E V -,  
S L A V A - , M O S K V A - ,  
K A R A - , o r  K R E S T A - I I-
c la s s  v e s s e l s . 

C o u n t  a l l m e d i u m  
h e l i c o p t e r s  (e .g . , H IN D , 
H I P ,  H A Z E , H O U N D ,  
P U M A ,  W A S P ) .  
D e t e c t  d e p l o y e d  T W IN  
E A R  a n t e n n a .  
D i s t i n g u i s h  b e t w e e n  r i v e r  
c r o s s in g  e q u i p m e n t  a n d  
m e d i u m / h e a v y  a rm o r e d  
v e h i c l e s  b y  s i z e  a n d  s h a p e  
(e .g . , M T U - 2 0  v s .  T - 6 2  
M B T ) .  
D e t e c t  m i s s i l e  s u p p o r t  
e q u i p m e n t  a t a n  S S - 2 5  
R T P  ( e .g . , T E L , M S V ) .  
D i s t i n g u i s h  b o w  s h a p e  
a n d  l e n g th / w i d t h  
d i ff e r e n c e s  o f  S S N S .  
D e t e c t  t h e  b r e a k  b e t w e e n  
ra i lc a r s  (c o u n t  ra il c a rs ) . 

D i s t i n g u i s h  b e t w e e n  
s in g l e - t a i l  (e . g .,  
F L O G G E R , F -1 6 ,  
T O R N A D O )  a n d  t w i n -
t a i l e d  ( e .g . , F - 1 5 ,  
F L A N K E R , F O X B A T ) 
f i g h te rs .  
I d e n t i fy  o u t d o o r  t e n n i s  
c o u r t s .   
I d e n t i fy  t h e  m e ta l  l a t t i c e  
s tr u c t u r e  o f  l a r g e  ( e . g . 
a p p ro x i m a t e l y  7 5  m e t e r )  
r a d i o  re la y  t o w e r s .   
D e t e c t  a r m o r e d  v e h i c le s  i n  
a  r e v e t m e n t .  
D e t e c t  a  d e p l o y e d  T E T  
( t ra n s p o r t a b l e  e l e c t r o n ic s  
t o w e r )  a t  a n  S A - 1 0  s i t e .  
I d e n t i fy  t h e  s t a c k  s h a p e  
( e . g .,  s q u a re , ro u n d ,  o v a l)  
o n  l a rg e  ( e . g . ,  g r e a t e r  t h a n  
2 0 0  m e t e r)  m e rc h a n t  s h i p s . 

D e te c t  a u t o m o b i l e  i n  a  
p a rk i n g  l o t .   
I d e n t i f y  b e a c h  t e r r a i n  
s u it a b le  f o r  a m p h i b i o u s  
l a n d i n g  o p e r a t i o n .  
D e te c t  d i t c h  i r r i g a t i o n  o f  
b e e t  f i e l d s .   
D e te c t  d i s ru p t i v e  o r  
d e c e p t i v e  u s e  o f  p a i n t s  o r  
c o a t i n g s  o n  
b u i l d i n g s / s t ru c tu r e s  a t  a  
g r o u n d  f o r c e s  i n s t a ll a ti o n .   
D e te c t  r a w  c o n s t r u c t i o n  
m a t e r i a l s  i n  g r o u n d  fo r c e s  
d e p lo y m e n t  a r e a s  ( e . g .,  
t i m b e r , s a n d ,  g r a v e l) .  

 

NIIRS 5 examples
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3. Common Relevant Operational 
Picture (CROP) Enhancements*

Low end
Terrain plus SA information in same picture

Exploit mapping capabilities (e.g., display terrain 
grades or angles, water depths > vehicle fording 
depths)
Overlay known terrain intelligence (e.g., presence 
of landmines, countermobility ditches & obstacles)

High end
In addition to above, provide friendly and enemy position 

data:
When friendly units come into enemy range
When LOS weapons are blocked by topography
When LOS comms are blocked by topography
When closing effective enemy concealment 
locations.
Automatic alerts / filters

“High”

~40 km to 
range of  
enemy 
indirect fire
systems

“Low”

~10 km to 
range of 
organic 
weapons

* Goal is DII COE compatible software packages to augment existing planning 
tools that assist maneuver forces during STOM planning and execution 

EXAMPLES
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4. Netted fires*
Low end

Integrate TBMCS and AFATDS
Continuous, real-time, USN/USMC deconfliction
of artillery and NSFS engagement areas

High end
Threshold requirements, plus integrating graphical 

display of TBMCS and artillery data onto CROP.
Integrate TBMCS, AFATDS, and PLI from the 
CROP.

– Message translation and sequences
– CFF processing  between TBMCS and 

AFATDS
Activated intelligent agents and alerts to 
commanders and weapons controllers.
Continuous deconfliction of aircraft flight paths 
(may not be feasible in FNC timeframe) 

NFCS AFATDS

AF

AIRSPACE DECONFLICTION?

*Goal: real-time coordination and deconfliction of fires across naval and joint 
platforms: trajectory data, target number/location, time on target/max. ordinate



BAA PROCESS for 
BAA 02-027
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• White Papers
• Technology Insertion War Game
• Full Proposals

BAA PROCESS
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• White Papers are Mandatory
• Unclassified (highly desirable)
• 20 page limit (8.5”x11”)
• 2 Paper and 3 Electronic Copies

BAA PROCESS

White Papers
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WHITE PAPER

• Technical Merit
• Warfighting Contribution
• Cost

Evaluation Factors

White Papers will be evaluated by panel
and rated as Excellent, Good, or Fair
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BAA PROCESS

• Technology Insertion 
Game 24-26 Sept

• One Page Description 
of Technology to be 
Included in White 
Paper

Technology Insertion Game

“Excellent”-rated White Papers will be “played” in the TIG
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• Full Proposals Contain Both Technical and 
Cost

• 50 Page Limit (8.5”x11”) for Technical
• 2 Paper and 3 Electronic Copies

BAA PROCESS

Full Proposals
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PROPOSALS

• Technical 
• Personnel Qualifications and Experience
• Management Approach
• Related Experience and Past Performance
• Cost

Evaluation Factors
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• White Papers Due: 1400 28 Aug 2002
• TIG: 24 - 26  Sept 2002
• Full Proposals Due: 1400 15 Nov 2002

SIGNIFICANT DATES
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WEB SITES

• BAA Information
http://www.onr.navy.mil/02/baa/02_027.htm 

• FNCs
http://www.onr.navy.mil/sci_tech/futurenaval.htm

• Littoral Combat FNC
http://www.onr.navy.mil/explog/litcom/lc_start.asp

• Technology Readiness Level (TRL)
http://www.deskbook.osd.mil/reflib/MDOD/031DR/016/031
DR016DOC.HTM
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QUESTIONS
Today:
Use the form provided

After Today:
E-mail Questions to:
Barry_Blumenthal@onr.navy.mil

or
Helen_Paul@onr.navy.mil

Questions / Answers will be posted at:
http://www.onr.navy.mil/02/baa/02_027.htm


